Ultrasound is a workhorse in the diagnostic workup of patients in a wide variety of clinical settings, due to its high diagnostic sensitivity, lack of ionizing radiation, minimal invasiveness, and low cost. Continuing technological advancements have improved the portability of ultrasound machines and facilitated their use in ambulatory and emergency settings. An ultrasound service under the auspices of a medical imaging department or clinic remains the traditional model for the practice of ultrasound. In this model, radiologists play a role in the development of new techniques, ongoing research, training, and management of ultrasound.
However, the use of ultrasound by clinical specialties outside of radiology has been steadily increasing. In 2013, the Canadian Association of Radiologists (CAR) published a position statement on ''non-imager'' use of ultrasound [1] . Since then, there have been considerable changes in the practice landscape, and there is ongoing interest from multiple stakeholders including non-radiologist physicians and paramedical health professionals to incorporate ultrasound into their clinical practice. These professionals are also looking to CAR for guidance on training and standards that can be used to assess initial and ongoing competency.
There is an existing framework for diagnostic and interventional imaging, which ensures patient safety and details the required training, standards of practice, sterility, storage of images and submission of diagnostic reports. It is CAR's understanding that many non-imager physicians practicing in the community feel that these standards are onerous and should not be applicable to themselves. To that end, these non-imagers are requesting that a separate category, limited in scope and oversight, be considered. They have referred to this as ''point-of-care ultrasound'' (POCUS).
The following position statement was developed to provide guidance about the proper scope and use of POCUS for all physicians and medical associations and their governing bodies involved in decision-making, quality evaluation, and patient safety in Canada. At present, there are petitions for consideration of diagnostic studies and interventions that have the potential to negatively affect the trajectory of patient management decisions. These should not be considered POCUS, as these fall under the existing framework for diagnostic and interventional imaging. This position statement is intended to clarify what POCUS is and where it fits into the clinical pathway, while bringing the issue to the attention of relevant stakeholders and encouraging appropriate measures be taken to ensure the highest quality and standards in the use of ultrasound for diagnosis and intervention guidance. The intent is not to be prescriptive about how or when ultrasound could or should be used. Rather, this statement outlines further steps to be taken, in consultation with imaging experts, to ensure the safe and appropriate use of POCUS and, ultimately, the safety and well-being of Canadians.
In order to ensure patient safety and promote the appropriate use of imaging technology across Canada, the position of CAR is that patients must have access to appropriate, high-quality ultrasound services delivered by providers who have received training commensurate with existing jurisdictional regulations. Ultrasound is highly operator dependent; experience plays a critical role in the development of the interpretive and examination performance skills of the practitioner. If practitioners of POCUS extend their scanning beyond the scope of their usual practice, there is an increased risk of an adverse outcome for patients. Therefore, it is imperative that the ultrasound training received by a POCUS imager is equivalent to that of a qualified imaging specialist in his or her chosen field of expertise.
Definitions and Scope of Practice
Ultrasound is widely used, with both physicians and patients recognizing its value and impact on medical diagnosis and treatment. However, patients and their care providers must be aware that there may be a significant difference between a POCUS examination and the dedicated examination performed by a qualified imaging specialist.
POCUS refers to an ultrasound examination performed by a health care provider who uses the information garnered to inform patient management. POCUS is intended to be limited in scope and targeted to answer a focused clinical question, identify an important scenario or condition (in an acute care setting), or to enhance or aid in the safety of a procedure. The purpose of POCUS is to expeditiously answer important questions pertaining to one organ system or to query a clinical sign or symptom involving multiple organ systems. POCUS does not replace nor is it equivalent to a diagnostic examination performed by a qualified imaging specialist (ie, a physician who has completed an approved residency program, fellowship or postgraduate training that includes structured training in diagnostic ultrasound in their area(s) of expertise and practice).
Other medical specialties may use POCUS to efficiently diagnose certain conditions in patients presenting with symptoms and signs relevant to their area of expertise. POCUS can also be used in remote communities where access to diagnostic sonography by qualified imaging specialists is limited; however, it should not be used as a substitute for a comprehensive or limited consultative sonographic examination, which is performed by a trained imaging specialist to systematically map normal and abnormal anatomy, assess function, and provides guidance for a wide range of interventional procedures. As POCUS is used by a wide range of specialties, it is important to emphasize that it should only be used by practitioners in areas relevant to their area of expertise.
Many end users view POCUS as an adjunct or direct extension of their clinical examination to provide real-time information at the bedside and that may be repeated in settings where the patient's course is rapidly changing (eg, trauma unit, intensive care unit). All ultrasound is diagnostic, as its purpose is to further a diagnostic probability; defining POCUS as something other than a diagnostic tool is a misnomer. Moreover, defining POCUS by examination setting (bedside, point of care) does not sufficiently capture the distinction between it and an ultrasound examination performed by a qualified imaging specialist. All ultrasound examinations are performed in real time by an operator who is in direct contact with the patient. Similarly, the relevance of location is arbitrary, as the skill of the imager and quality of the examination should remain unchanged regardless of the imager's location.
The main difference between POCUS and a comprehensive ultrasound examination is that the latter is performed and interpreted by a physician who has advanced training in ultrasound. In this circumstance, the examination typically occurs under the auspices of a diagnostic radiology department. The images acquired usually follow a departmentbased protocol, are of good quality, and result in the generation of a comprehensive report.
Concerns Associated With the Expanding Use of POCUS
Diagnostic ultrasound is widely accepted to be the most user-dependent mode of imaging, requiring significant training and experience. Recently, technological advances in miniaturization have resulted in a proliferation of ultrasound equipment that is more available, portable, and user-friendly. These features, among others, have resulted in a rapid increase in the number and variety of non-imager health care professionals who have incorporated this modality into their bedside practice.
There is no question of the value of sonographic evaluation in medical imaging, if used appropriately by properly trained health care professionals. However, as more physicians choose to implement ultrasound into their practice, it is important to ensure that adequate training, regulatory standards, and quality assurance protocols are maintained.
We cannot emphasize strongly enough that ultrasound examinations conducted by a non-imager must be held to the same rigorous quality standards as those conducted by an imager. Anything below that metric has the potential to incur patient harm.
The use of equipment for tasks in which practitioners may not have received adequate training and supervision could result in unfavorable diagnostic and management outcomes for patients. Therefore, nurse practitioners and other health care providers who may be involved in POCUS should be included in the discussion points of this position statement.
Considerations by Clinical Use Area

Body
The evolution in ultrasound technology with high-quality, portable machines has encouraged widespread usage of abdominal ultrasound by specialties that have traditionally not received specialized training in the interpretation of ultrasound images [2] . Other than in the emergency setting (described below) it is widely used by anesthesiologists and intensive care unit physicians in the management of critically ill patients where its use extends to resuscitation (eg, determining the etiology for underlying shock), procedural guidance (eg, vascular access, suprapubic catheterization, paracentesis) as well as for physiological monitoring of this patient population.
In this clinical use area, POCUS examination may include the following areas: hepatobiliary system, genitourinary tract, abdominal aorta, deep venous system, gynaecology, obstetrics, prostate, and large and small bowel [3] . There is also increasing use of POCUS in the operative setting to help localization and guide surgical resection.
It is our understanding that certain specialties are also incorporating endovaginal ultrasound into their informal training requirements despite there being no formal published curriculum requirements or standards for this indication [4] . When done in this setting, not only does this examination fall outside of the scope of practice, it also has potential legal ramifications [5] . Moreover, a formal subsequent examination in the Diagnostic Imaging department is often met with understandable resistance or reluctance on the part of the patient.
As is emphasized in other sections in this document, it is important to recognize the limitations of a focused ultrasound performed in this setting. The diagnostic radiologist can look for alternative diagnoses or synthesize multiple findings to determine a unifying diagnosis and recognize normal variants and artifacts that may mimic pathology.
A survey of internal medicine trainees published recently showed that 95% of residents and 64% of faculty had received none or only informal training in POCUS. Despite these limitations, 76% of residents and 52% of general internal medicine faculty used POCUS [6] . In the untrained hand, POCUS does still have the potential risk of causing harm either by missing critical findings, delaying vital diagnoses or misinterpretation and therefore inappropriate patient management.
Emergency
The use of POCUS in the emergency department is well established [7, 8] . POCUS in the emergency department should be limited in scope and problem oriented. The focused assessment with sonography in trauma allows rapid detection of intraperitoneal fluid in patients with abdominal trauma. The POCUS in emergency patients can be utilized for detection of free intraperitoneal fluid, examination of the aorta, and assessment for bladder distention [9] . POCUS can be used for procedural guidance, including central venous catheter insertion, peripheral arterial and venous catheter insertion, thoracentesis, paracentesis, and airway management [10] .
Musculoskeletal
There has been a dramatic rise in non-radiologists using ultrasound to aid in the diagnosis of musculoskeletal (MSK) problems [11] . In some instances, collaboration with radiology has led to appropriate and meaningful use of the technology, such as in assessment for joint fluid and synovitis, which is now common in rheumatology. In other areas such as sports medicine, inappropriate use of ultrasound by undertrained physicians has resulted in increased patient harm. Ultrasound is excellent for imaging-guided injections, especially in soft tissue structures. The patient benefits from having a diagnostic scan by the radiologist immediately before the injection to reevaluate the condition and confirm the clinical diagnosis. MSK radiologists are frequently confronted with misdiagnoses from clinicians, some of whom have performed their own ultrasounds and then sent the patient for an injection. In an environment where POCUS may be used to justify MSK injections by non-radiologists who have arrived at a diagnosis and then proceeded to injection, there is risk of misadventure and harm to the patient and inappropriate self-referral.
The MSK radiologist has the advantage of integrating the findings with other imaging modalities and considering differential diagnoses not apparent to the non-radiologist. The patient benefits from imaging expertise and direction to additional imaging where needed. The MSK field is inherently multimodal and very often requires the radiologist to combine the findings from different modalities such as radiography, computed tomography, and magnetic resonance imaging with ultrasound to arrive at a diagnosis. It is therefore important that the scope of POCUS in MSK diagnoses is clearly defined and limited. The aim should be (as in other areas) to confirm the presence of abnormalities such as fluid, synovitis, or a mass. This is, as has been suggested, the correct application of the stethoscope analogy of an extension of the clinical examination. Ultrasound interrogation beyond this would creep into diagnostic examination and increase the risk of harm to the patient with incorrect diagnoses. In addition, the patient would also lose the opportunity to be directed to appropriate additional imaging.
Pediatrics
The use of POCUS in infants and children is increasing exponentially. Pediatric POCUS has similar applications as it does for adults, with indications often overlapping, targeting focused clinical questions to facilitate intraoperative diagnosis or perform limited imaging-guided procedures such as obtaining vascular access [2] . Unique POCUS issues in this patient population relate to ultrasound interrogation, image interpretation and integration with patient care. The area of most rapid uptake is in pediatric emergency medicine, proposed applications extending well beyond detection of free peritoneal fluid in trauma with abdominal POCUS, and pericardial effusions or pneumothoraces on chest POCUS [8, 12] .
Although recent studies suggest no significant impact on patient and caregiver satisfaction when performing pediatric POCUS (educational or diagnostic), awareness of the potential for fatigue in this patient population is appropriate when considering added value [13] . Where management pathways dictate a comprehensive or limited consultative sonographic examination is required in infants and children, prior additional procedures may exacerbate patient fatigue, with poor compliance (manifested by moving, crying, or poor breath-holding) reducing diagnostic quality.
Minimum training standards are necessary to ensure quality. Recognizing the limits of POCUS is essential to avoid unnecessary delay in performing comprehensive imaging and minimize false-negative interpretations in pediatric specific pathology (eg, causes of bowel obstruction such as intussusception or volvulus where outcomes are time critical) or through failure to integrate with other modalities (eg, plain radiography in suspected bowel perforation) [14] . Similarly, ensuring proper recognition of normal anatomic development and normal variants in infants and children that can mimic pathology is pivotal to reducing false positive interpretations. These may inappropriately lead to additional unnecessary investigations, which is of particular concern if they involve ionizing radiation or invasive procedures.
Standards for Access and Documentation
A critical point of divergence between POCUS and comprehensive ultrasound examination is in the recording and retention of images. When a comprehensive ultrasound examination is performed, images are retained for future correlation and comparison and the report is communicated to the referring physician. Subsequently, the report can be accessed by other physicians involved in the care of the patient. By comparison, with many POCUS studies, images are not retained, and no written report is available. The examination only has utility for the practitioner performing the exam. This is an area of concern, as a lack of retained images not only results in lack of accountability but is likely to impact patient follow up in areas where there are findings that merit long-term monitoring.
For POCUS to be considered a safe, effective addition to health care, it is essential that the images and written interpretations of each examination are added to the patient's medical record. These should be saved in a picture archiving and communication system to ensure proper communication with other health care professionals and to ensure appropriate management of the patient.
The CAR Standard for Communication of Diagnostic Imaging Findings defines the process for documentation and content of a report to facilitate the communication of results accurately and in a timely fashion in order to optimize patient management and the quality of care [15] . Since its publication, the rigor and detail expected of radiologists for their documentation and communication of critical findings has expanded. Although this standard does not reflect the many means (eg, electronic, Web paging, telephonic) that imaging departments use to communicate critical findings in a timely fashion to their clinical colleagues, it provides a benchmark for our colleagues intending to make use of POCUS.
Documentation, image capture, and image recording will also facilitate ongoing education, peer review, and quality assessment similar to that used by imaging specialists in their daily practice. We cannot emphasize strongly enough that this is standard is currently not being uniformly enforced, recommended or practiced. Practitioners making use of POCUS are held to a significantly lower standard for documentation, not to mention training and credentialing, than what is performed by and expected of diagnostic radiologists interpreting ultrasound examinations.
Training and Credentialing
Training for focused or targeted ultrasound should be subject to the same rigorous standards and scrutiny as that performed in diagnostic imaging departments [16, 17] . The repercussions of a false-negative examination on patient outcome can be significant. As the use of POCUS continues to expand into practice across specialties, it is imperative that practitioners conducting the examinations be held to the existing quality assurance, training, and credentialing standards that exist in their province or jurisdiction. Ultimately, non-radiologists performing POCUS examinations should be expected to adhere to the same quality standards as would any radiologist performing an ultrasound examination.
The specifics of training and evaluation for POCUS practitioners are beyond the scope of this document [18] . However, in developing or adopting a training program for individuals engaged in POCUS, consideration should be given to evidence that demonstrates which interventions have proven effects on behavior. Therefore, training and credentialing guidelines are important considerations regarding ethical and legal requirements for the performance of POCUS [19, 20] . Documentation of the training completed by the practitioner, including continuing professional development, is recommended. The approach to training can be varied, depending on the availability of trained supervisors. One-on-one supervision is not always feasible, and the frequency of the pathology may influence exposure to the disease process during the period of training. Simulation-based training has been used in some instances.
Initial Training Requirements and Standards
At present, there is a minimum requirement for residents and trainees in diagnostic radiology to have completed at least 12 months of dedicated ultrasound training (this encompasses a full range of subspecialty sonography) [21] . In order to ensure that any non-imager undertaking POCUS is trained to the same standards, it is our recommendation that they should have their proposed training reviewed by CAR and the diagnostic imaging committee at the Royal College of Physicians and Surgeons of Canada to confirm that there is equivalence in training standards. This minimum threshold for ensuring standards should be enforced if the practitioner intends to bill for the study.
Training protocols established by health authorities, regulatory bodies, and employers should include a significant number of didactic courses. The topics should include but not be limited to the physics of ultrasound, anatomy related to the scan indications, the appropriateness of examination choice and outcomes expectation, and image concept and interpretation. Practical experience over a defined time period must be included, during which the health care professional is exposed to a significant number of supervised scans with successful, audited results.
Any training protocol should also include areas of competency that can be assessed and documented in a fashion similar to other specialty procedures. Training outcome evaluation and ongoing continuing professional development and evaluation such as peer review are critical to ensuring quality and safety. This will help to ensure that individuals have the appropriate abilities to apply this modality to their practice to ensure optimum results for their patients. Development of a structured training process for any health care worker with appropriate evaluative process is considered essential in this process.
Credentialing and Quality Standards
The health authority in each province and jurisdiction has a responsibility to uphold quality standards associated with performing ultrasound examinations, be they POCUS or comprehensive [22e28]. All ultrasound examinations that can affect patient management should be performed by individuals who have the required level of competence in their specific area of training and expertise. As with any medical act or procedure, it is of critical importance that the practitioner be properly and adequately trained and licensed. By convention, this training should be compliant with current Royal College standards. If the training is out of the scope of practice of a particular specialty, then training should be approved and overseen by CAR or its delegate. Likewise, any proposals for new training should be approved and vetted by CAR and diagnostic imaging committee at the Royal College to ensure it is commensurate with training received by other practitioners, including radiologists.
Ongoing auditing of practice should also be an expectation in order to ensure ongoing compliance with expected standards. At present there is no formal stipulated number of exams that are needed on an annual basis to maintain minimum competence, but this may be an area of potential study as the field evolves. In particular, a break in practice may result in de-skilling.
Quality Assurance
Users of medical devices have a responsibility to follow procedures that guarantee the ongoing safety and efficacy of the devices and their utilization, including medical gel [29] . It is expected that all jurisdictions will develop and adhere to quality assurance standards for ultrasound examinations. These apply to both POCUS and comprehensive ultrasound exams performed by imagers and non-imagers.
Discussion Points
Before embarking on the independent practice of POCUS, there are some relevant issues that should be considered by any medical practitioner hoping to incorporate this into their scope of practice:
1. A tool is only as effective and safe as the person using it.
Ultrasound equipment must be operated by an individual who has had appropriate documented training over a defined time period. POCUS performed by an individual who does not meet the training and licensing criteria within a given jurisdiction will increase the likelihood of an adverse event and may be detrimental to patient care. 2. Providing an ultrasound service means that the practitioner is legally liable for any gaps or deficiencies in the adequacy of their training. Imaging has its own inherent expectations and medical and legal standards, and the practitioner should expect the same level of scrutiny as would be expected from a diagnostic radiologist. 3. In most instances, the responsibility for tracking and management of credentialing and ensuring that minimum standards are being met will fall to the institution where the practitioner is working. 4. There is provincial variation in credentialing requirements; hence, we will not precisely stipulate what is needed to meet these minimum standards. However, it is the responsibility of the individual (and their credentialing institution) to ensure that he or she is within the scope of stated practice as per the governing college or provincial body. 5. From an ethical perspective, as it is the very same practitioner who is performing the examination who is deciding when and how it should be performed, there is a potential risk of inappropriate self-referral and the issues associated with that entity. 6. There is also a lack of awareness that in some provinces performing a POCUS examination in the same 24-hour period as a comprehensive or diagnostic ultrasound negates the ability for the second examination to be paid for or billed. If code sharing is an option, it is imperative that there is an equal standard applied to both studies.
Conclusion
Ultrasound remains a highly accessible, widely available and invaluable technology for frontline diagnosis and treatment. Recognizing the significant limitations and the finite nature of POCUS as compared to a comprehensive ultrasound is imperative. Once this distinction is understood, it is easy to see that POCUS is an adjunct to-not a replacement for-a dedicated diagnostic sonographic exam performed by a qualified imaging specialist. It is essential to limit the use of POCUS to specific situations with appropriately trained personnel.
Those individuals who would use ultrasound for medical purposes for diagnosis and intervention without adequate training may cause a potential detrimental effect on diagnosis, treatment, and patient care. CAR recognizes that if POCUS is used appropriately and limited for specific and appropriate indications by trained personnel, the opportunities for deleterious outcomes are reduced, and the procedure may improve the timeliness and certainty of diagnosis, as well as the safety of interventional procedures.
CAR remains committed to maintaining standards in the proper application and use of POCUS in Canada. There are still important issues that require addressing, including the implementation of quality assurance to training, ongoing practice, maintenance of equipment and the recording of images and reports, which have been briefly alluded to in this statement. There is an ongoing effort by our body to provide guidance to groups who are making forays in this area as an extension of their practice.
